ABSTRACT
INTRODUCTION
n the GCC region, the interest for Islamic investments has grown in the last decades. Subsequently, there is today an urgent need for tools to measure the performance of these Shariah compliant investments. An Islamic or Shariah compliant index tracks the performance of companies that abide by Shariah principles and pass through the screens for industry, financial ratios, and liquidity (Hakim and Rashidian, 2002; Nisar and Khatkhatay, 2006; Derigs and Marzban, 2009 ). Indices complying with Shariah principles have become popular with the launch of Dow Jones Global Islamic Indexes (DJGI) in December 1995, followed by the FTSE Global Islamic Series (GIIS) in 1998.
Investors in GCC countries have demonstrated increasing preference for Shariah-compliant products, which is evident from the increasing numbers of Islamic banks in the region. In fact, according to Wilson (2009) beyond banking the GCC states have played the leading role in the development of Islamic finance and insurance. Given the importance and peculiar traits of the region (Hamilton (2003) , the DJ GCC Islamic index was introduced to measure the performance of Shariah compliant listed companies in the GCC region.
Our article contributes to the literature by comparing the effects of the 2008 financial crisis on conventional and Islamic indices of the GCC countries. Besides the DJ GCC Islamic index (GCC Islamic index hereafter), the study includes conventional indices of the six GCC countries: Saudi Arabia, Bahrain, Oman, Kuwait, Qatar and the United Arab Emirates (UAE). The details of the indices included in the study are summarized in Table 1 .
According to the Dow Jones Islamic Market GCC Index Fact sheet (October, 2013) , the GCC Islamic index was introduced in August 2009, however the estimated historical daily prices are available from December 2003. Table 2 and Table 3 provide the country and sector allocation for the GCC Islamic index according to Dow Jones Islamic Market GCC Index, end of October 2013. There is a widely spread belief that Shariah compliant investments are relatively less risky than their conventional counterparts as compliance with Shariah principles makes them forgo activities which might be considered risky like leverage. Given these arguments it might be anticipated that the Islamic investments are comparatively insulated from shocks that would impact most investments. On the other hand, it is widely cited in literature that the recent financial crisis that emerged in the US has grappled most countries around the world though the impact has been asymmetric (for example see Cheung et al., 2008; Diebold and Yilmaz, 2009; Dooley and Hutchison, 2009 amongst many others) . This study will attempt to investigate if the financial crisis had a long lasting impact on the Islamic index in the GCC and if its volatility dynamics were different from those of conventional indices of the GCC. To achieve the objectives of the study, we shall compare the mean and variance of Dow Jones (DJ) GCC Islamic Index and its conventional counterparts in GCC with and without the treatment for financial crisis using a conventional and modified GARCH model for a period of seven years (2006) (2007) (2008) (2009) (2010) (2011) (2012) , the mean and volatility in both Islamic and conventional indices will evaluated to understand the impact of financial crisis on GCC indices in general and GCC Islamic index in particular.
The paper is organized as follows. Section 2 provides a concise literature review of existing studies on Islamic and Socially Responsible Investments in general and comparative performance of Islamic and conventional indices in particular, section 3 explains the data and methodology, section 4 reports the findings and discusses the implications of findings. Conclusion, limitations of the study and avenues for future research are discussed in section 5.
LITERATURE REVIEW ON ISLAMIC INDICES PERFORMANCE
The literature on Islamic investing is still at its infancy according to Hassan and Girard (2010) . Given this limitation, an attempt has been made to review some literature not only on Islamic investments but also on Socially Responsible Investments (henceforth SRIs). Some studies have examined the performance of Islamic funds or socially responsible investing and compare that with conventional funds' performance. This includes (Mallin et al., 1995; Ludwig, 2005; Geczy et al., 2005; Elfakhani et al., 2005; Abdullah, 2007; Abderrezak, 2008; Hayat and Kraeussl, 2011; Mansor and Bhatti, 2009; Hoepner et al., 2009; Raphie and Roman, 2011, El Khamlichi et al., 2014 ).
Besides the above comparative studies on Islamic investments and SRIs, some authors have compared the performance of Islamic indices with their conventional counterparts' performance using measures like Jensen Alpha, Sharpe index, Treynor ratio, Modgliani and Modigliani measure as well as the Capital Asset Pricing Model (CAPM) model.
The relevant literature on comparison of performance of Islamic stock market indices to their counterparts is summarized in the following studies. Hassan (2002) examined the phenomenon of market efficiency and the time-varying risk return relationship for the Dow Jones Islamic Market Index (DJIMI) over the 1996-2000. Several econometrics tests, such as serial correlation; variance ratio; and Dickey-Fuller tests, were employed. The results document that DJIMI returns are normally distributed and the DJIMI has remarkable market efficiency. The results show that there is still operational inefficiency in DJIMI that needs to be corrected to make the risk behaviour of DJIMI stable overtime. Utilizing a GARCH framework, the author also tested the volatility of the DJIMI returns and found significant positive relationship between conditional volatility and DJIM equity index returns. Hakim and Rashidian (2002) used the cointegration technique to examine the relationship between DJIM, Wilshire 5000 index and risk-free rate (three-month Treasury bill) over the 1999-2002 period. They found that an Islamic index with unique risk-return characteristics unaffected by the broad equity market.
In another work, Hakim and Rashidian (2004) The authors concluded that on the whole the SEC's criteria appear to be the most liberal and that of Dow Jones the most conservative. Based on the empirical results, they proposed an independent set of norms that better reflect the objectives of formulating Shariah compliance. They argued that the use of market capitalization in the screening ratios is inappropriate and should be replaced by other relevant balance sheet items, notably total assets. Abdullah et al. (2007) examined the differences in terms of performance between Islamic and conventional mutual fund in the context of Malaysian stock market from January 1992 to December 2001. The basic finding was that Islamic funds performed better than the conventional funds during bearish economic trends while, conventional funds showed better performance than Islamic funds during bullish economic conditions. Al-Zoubi and Magheyreh (2007) examined the relative risk-performance of the Dow Jones Islamic Index (DJIS) from 1 January 1996 to 20 May 2005 using the most recent Value-at-Risk (VaR) methodologies (RiskMetrics, Student-t APARCH, and skewed Student-t APARCH) and found that the Islamic index presents unique risk characteristics. The examinations reflect a risk level that is significantly less than the board market basket of stocks. According to the authors filtering criteria adopted to eliminate Shari'ah-non-compliant companies does not lead to loss, and Muslim investors are not worse off in investing in a basket of Islamic stocks in comparison to a much larger basket.
Albaity and Ahmad (2008) analysed the risk and return performance of the Kuala Lumpur Syariah Index (KLSI) and the Kuala Lumpur Composite Index (KLCI) during 1999-2005. Results revealed that Islamic indices do not significantly underperform conventional indices. Using cointegration tests, they showed that both series are cointegrated in a long-term. Moreover, the Granger bivariate test indicates the presence of short-run bidirectional causality between the indices. Sadeghi (2008) examined the impact of the introduction of Shariah-compliant Index (SI) by Bursa Malaysia on the performance and liquidity of included shares. Using an event study to estimate mean cumulative abnormal returns (MCARs) in the days surrounding the event, the results showed that, overall, introduction of SI had a positive impact on the financial performance of included shares and their liquidity over a longer period. Hassan and Girard (2010) examined seven indexes from the Dow Jones Islamic Market Index (DJIM) vis-à-vis their non-Islamic counterparts using a variety of methods such as Sharpe, Treynor, Jenson and Fama's selectivity, net selectivity and diversification, during two sub-periods January 1996-December 2000 and January 2001 to December 2006. The results showed that there is no difference between Islamic and non-Islamic indexes. The Dow Jones Islamic indexes outperformed their conventional counterparts in the first sub-period and underperformed them in the second sub-period. Overall, similar reward to risk and diversification benefits exist for both types of indexes.
In a recent study, Boujelbene-Abbes (2012) analysed the return and volatility characteristics of a large set of international data including 35 Islamic stock market indices and their conventional counterparts of developed markets, emerging markets, Arab and GCC markets over the period of June 2002 to April 2012. Using differences in Sharpe ratio test and the CAPM model to study the risk adjusted performances of Islamic stock market indices versus their conventional counterpart indices, the author showed that in the entire period as well as in the crisis period there is no difference between performance the types of indices in risk adjusted return basis. Consequently, Muslim investors can pursue passive stock investments in conformity to their religious beliefs without sacrificing financial performance.
DATA AND METHODOLOGY
Weekly data is used for analysis for the period 4 January 2006 to 26 December 2012, with a sample size of 364 observations. The study uses Wednesdays' closing prices of the indices to avoid the weekend effect. In the scenario of market being closed on Wednesday, the closing prices of previous day are taken into account. Use of
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The Clute Institute weekly data resolves the problem of non-synchronous and non-available data. Additionally, it helps to avoid the short-term serial correlations between the consecutive data points that lead to noisy data (for example see Aggarwal et al., 1999; Brooks and Henry, 2000; Ng, 2000; Theodossiou et al., 1997) . All the data is extracted from Thomson Reuters and the data analysis is performed using Eviews 7.
The period of analysis entails both tranquil and volatile periods. World markets experienced episodes of extreme volatility at the onset of ongoing financial crisis. To analyze the impact of financial crisis on the chosen indices, a dummy variable D1 is introduced in the model. The beginning week for the crisis is chosen in line with the bankruptcy filing of Lehman brothers on 15 September 2008. On this day, the Dow Jones experiences a decline of more than 500 points; it's largest after 9/11 and after that the financial crisis was unleash forcefully, bringing turmoil to many markets around the world (Frank and Hesse, 2009 ). Bartram and Bodner (2009) Log normal returns are calculated for each time series in the sample. Natural log of the price on time t divided by price on time t-1 is calculated and the result is then multiplied by 100 to convert the returns into percentage:
R t = LOG (P t / P t-1 ) X 100
Where R t is the return on time t and P t and P t-1 are the prices at time t and t-1 respectively.
The resultant time series for each index is then used to plot on graphs and is used to produce descriptive statistics that are reported in Table 4 . Descriptive statistics provide preliminary insight on the attributes of the time series in terms of mean returns, standard deviation, and other characteristics like skewness and kurtosis. Jarque-Bera test is performed to identify if the time series are normally distributed. Furthermore, correlations are calculated to estimate the strength and direction of relationship of GCC Islamic index with its conventional GCC counterparts and are reported in Table 5 . Besides descriptive statistics, the log returns are plotted on graphs in Figure 1 showing the volatility clusters.
This study further uses GARCH (1,1) with Gaussian error distribution to evaluate mean and volatility dynamics of the candidate markets with and without the inclusion of a dummy variable for the financial crisis. Application of GARCH (1,1) is relevant as visual inspection of the return series plotted on graphs suggests that that some periods are more volatile than others. During the volatile periods the value of error terms are greater than tranquil periods. Volatility has a tendency to persist and exhibit a degree of autocorrelation over the period of time. ARCH (Autoregressive Conditional Heteroskedasticity) and GARCH (Generalized ARCH) models are widely used in literature and practice to model unequal variances or heteroskedasticity in time financial time series. These models provide a volatility measure that facilitates risk analysis, portfolio selection and derivative pricing. The most widely used specification is the GARCH (1,1) model introduced by Bollerslev (1986) as a generalization of Engle (1982) . GARCH (1,1) model for variance is written as:
This model estimates the variance of return at time t as a weighted average of a constant, variance of return in the previous period, and last period's squared residual return. Thus the GARCH models are conditionally heteroskedastic but have a constant unconditional variance.
To evaluate the impact of the financial crisis, application of conventional GARCH (1,1) is followed by application of modified version of GARCH (1,1). The impact of financial crisis is incorporated in the model using a dummy variable D1 which assumes a value of 1 during the crisis (10 September 2008 to 26 October 2009) and a value of 0 otherwise. This technique has been widely used in literature to evaluate the impact of structural changes in the time series (for example see Aggarwal et al., 1999; Karunanayake et al., 2010) . Previous studies have documented that inclusion of dummy variables in the mean and variance equation provide better estimates of volatility and also decrease the volatility persistence denoted by the sum of α and β in the variance equation (Aggarwal et al., 1999; Malik et al., 2005; Hammoudeh and Li, 2008) . Use of both conventional and modified GARCH (1,1) will provide evidence if the impact of financial crisis was significant on the GCC Islamic Index and its conventional counterparts in GCC.
FINDINGS
Log returns for all the indices in the sample are plotted on the graph. All the indices, including the GCC Islamic index, seem to display volatility throughout the period of analysis. Furthermore, all the indices have exhibited augmented volatility in [2008] [2009] , signifying the onset of ongoing financial crisis and its spillover to markets around the world. Majority of the GCC indices have also demonstrated increased volatility in 2006. In the beginning of 2006, Saudi bourse lost approximately 50% of its value in couple of months, causing panic amongst domestic and regional investors (FT, 2012) . Furthermore, the UAE, Kuwait, and Bahrain indices have reacted to the Dubai's debt crisis, which initiated in the end of 2009 (BBC, 2012 . These periods are punctuated with exaggerated volatility. Beyond 2011, the UAE, Oman, Saudi Arabia, Kuwait and the GCC Islamic index seem to enjoy relatively tranquil period as the returns seem to be oscillating very close to zero.
Descriptive statistics for the all the indices exhibit typical characteristics of financial time series. All the indices except Oman have negative returns, which range between 3.12% (Oman) to -25.70% (Saudi Arabia). The minimum and maximum values suggest large dispersion of returns, which is confirmed by high standard deviation. Saudi Arabia has the highest standard deviation of 4.45 and Bahrain has the lowest standard deviation of 1.56. All the returns are skewed to the left, indicating negative skewness of returns. Furthermore, the kurtosis is greater than 3.0 for all of the return series, confirming typical leptokurtic distributions, with the return series having high peaks around the mean with thicker tails as compared to the normal distribution. Oman has the highest kurtosis of 18.94, followed by Saudi Arabia (12.81) and the UAE (12.43) respectively, which is indicative of extreme returns in the time series (Poon and Granger, 2003) .
The sample Kurtosis and the Jarque-Bera normality test statistics show that the weekly returns are not normally distributed at 5% significance level. As a result, the return distributions in all markets are considered to have fat tails.
The GCC Islamic index returns display similar stylized facts as the conventional indices.
It also exhibits negative mean returns of -14% with highly dispersed values and standard deviation of 3.8. Additionally, the returns are negatively skewed and leptokurtic with the kurtosis of 9.9.
The correlations between GCC Islamic Index and the GCC conventional indices are presented in Table 5 and are positive. The GCC Islamic index has the highest correlation with the Saudi index. This is understandable as Saudi Arabia has more than 80% country allocation in the GCC Islamic index. The lowest correlation is between GCC Islamic index and Bahrain, whereby the maximum correlation between the two indices is 0.46.
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The Clute Institute Jan--06 Jan--07 Jan--08 Jan--09 Jan--10 Jan--11 Jan--12 The results of GARCH (1,1), variance equation for all the indices, with and without dummy variables is presented in Table 6 . In the mean equations, the coefficients of dummy variable D1, incorporating the financial crisis, are insignificant for all the indices except Bahrain. This indicates that the financial crisis did not impact the mean of the GCC conventional as well as Islamic indices. Bahrain, however, is an exception as the coefficient for D1 is significant and negative suggesting that the financial crisis had a negative impact on the mean returns of Bahrain index. The coefficients of α (ARCH effect) and β (GARCH effect) are significant in all indices, under both conventional and modified GARCH. The variance equations without the dummy variable suggest highest persistence of volatility in all indices, whereby the sum of α and β is approaching unity. The sum of α and β without D1 is the lowest for Bahrain, indicating relatively low persistence of volatility in Bahrain index. The impact of financial crisis is trifling for GCC Islamic index, Oman, Qatar, and Saudi Arabia, as the coefficients of D1 are insignificant. Furthermore, the impact on volatility persistence is negligible even with the inclusion of dummy variable. This suggests that the volatility persistence only decreases if the coefficients of dummy variables are statistically significant. On the other hand, the effect of financial crisis is significant on Bahrain, Kuwait, and the UAE as asserted by significant coefficient of D1. This asserts that the financial crisis had an impact on the volatility of these indices. Additionally, with the inclusion of D1, the volatility persistence estimates denoted by α+β have decreased substantially. It is evident the volatility persistence estimates decreased substantially when the coefficient associated with the financial crisis is statistically significant. For example, volatility persistence decreased by more than 20% with the inclusion of significant D1, suggesting major shock to the volatility associated with the financial crisis. In contrast, the maximum difference in volatility estimates for indices with negligible impact of the financial crisis is 1.16% (Oman).
Diagnostics checks for all candidate markets for reveal lack of serial correlation in the residuals. This is also evident from the Durbin-Watson statistics for serial correlation, which is close to 2 in all cases. Additionally ARCH-LM test reveals that there is no additional ARCH effect in the standardized residuals. The results of ARCH-LM test are presented in Table 7 . 
DISCUSSION
The results for the GCC Islamic index do not differ considerably from the conventional GCC indices. Though it is evident that it was not impact by the financial crisis of 2008 but some other GCC markets like Saudi Arabia, Oman, and Qatar were also not impacted by the financial crisis. Volatility estimates as measured by the standard deviation and then by the GARCH (1,1) model suggest that some of the GCC indices, conventional and Islamic, are inherently volatile and the financial crisis has not lead to exaggerated volatility in these markets. These results are in agreement with Nekhili and Muhammad (2010) who found evidence of high own-volatility spillovers and a high degree of own-volatility persistence in all GCC markets. Khalifa et al. (2012) also suggest that the changes in the oil price can be an underlying cause of volatility in the oil-based GCC markets. The results of this study are partially in line with Marashdeh and Shrestha (2010) and Ravichandran and Maloain (2010) who suggest that find that the GCC stock markets are not integrated with the developed markets of US and Europe; hence the impact of financial crisis is negligible on some GCC markets. On the other hand, Hammoudeh and Li (2008) find With respect to the GCC Islamic index, the volatility estimates are not very different from that of the conventional indices. The Islamic index also has negative mean returns, high standard deviation, negative skewness and high kurtosis. The volatility persistence is also evident in both conventional and modified GARCH. Hence it could be concluded that in terms of volatility, the GCC Islamic index does not provide a respite to the investors. Though the index seems to be unaffected by the financial crisis of 2008, but there are other GCC markets that also remained unaffected. The results of the study are in line with Hayat and Kraeussl (2011) who also found that the Islamic investments do not provide superior returns as compared to conventional investments. These findings are contrary to the study conducted by Abdullah et al. (2007) who found that the Islamic equity funds perform better in bear markets as compared to bull markets. However, the results of this study suggest that in terms of volatility of Islamic index, there is negligible difference in both bear and bull periods. The results are also in contrast to Al-Zoubi and Maghyereh (2007) , which suggests that the DJ Islamic index is less risk than the conventional DJ World Index.
CONCLUSION
This study examines the performance of the Islamic and conventional indices of the GCC countries in the wake of financial crisis of 2008. The primary objective is to understand whether the volatility in Islamic index was lower than the conventional indices during the financial crisis.
The estimation results reveal that the financial crisis, impacted volatility in some GCC markets (Kuwait, Bahrain, and the UAE), while the impact on the remaining markets (Saudi Arabia, Oman, and Qatar) and the Islamic index was insignificant.
Moreover, our findings indicate that the GCC Islamic index exhibits similar attributes of the conventional indices in all the periods of analysis. In fact, the results show that the GCC Islamic index has similar risk profile as its conventional counterparts. Consequently, GCC investors in Shariah-complaint stocks will not sacrifice financial performance. It remains to be explored if the factors impacting the volatility of the Islamic and conventional indices in the GCC are similar or different.
